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ATTACHMENT B 


 


NCHRP Project 22-12(03), FY 2011 


Recommended Guidelines for the Selection of 


Test Levels 2 Through 5 Bridge Rails 


Comments on the December 2012 Quarterly Report 


and 


Second Interim Report 


 


COMMENTS ON THE DECEMBER 2012 QUARTERLY PROGRESS REPORT 


Comments from panel members on the December 2012 Quarterly Progress Report are shown 


below.  Panel member comments are shown in a regular font and the research team’s response is 


shown in an italic font. 


Respondent No. 1 


As per Task 5D, Develop Guidelines for New Construction Concrete Safety Shaped Bridge 


Railings, I will review the interim report on this section and give my comments after its submittal 


in late January. 


 


Thank you.  Responses to comments on the 2
nd


 interim report appear later in this document. 


Respondent No. 2 


What is needed in the quarterly report is a summary of the remaining activities and the planned 


activities of the next quarter. Need to guess what these activities are with the current format. It 


appears that task 8B and the final report are all that are required to finish the project. 


 


We have tried to write the current QPR with a little more information about what is planned for 


the coming quarters.  Essentially all project activities are complete with the exception of Task 6 


(Recommendations) and Task 7 (Final Report). 


Respondent No. 3 


I have no comments. 


Respondent No. 4 


On page 4 under Task 5D, it is stated that, “The team has developed draft warranting tables 


which are based on the recommendations of the research team, however the Panel’s input is 


needed prior to developing the full set of guidelines tables.” It should be recognized that the 


Panel and TRB are not the “customers” for the output products of this study. The real customers 


are the AASHTO committee that will adopt the warranting tables as policy and publish them in a 


document such as the AASHTO Bridge Specifications or the Roadside Design Guide (RDG).  


 


Instead of asking the Panel to make selections of the key variables, or to endorse the selections 


that have been made by the researchers, it is time to ask AASHTO to select the key variables so 


that they will “buy in” to the warranting tables and the warranting procedure. Marketing people 
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have a saying, “Yes, but will the dog eat the dog food?” Therefore, the second interim report 


which will contain the questions about the key issues should be sent to the relevant AASHTO 


committee with informational copies sent to the panel members. The members of the AASHTO 


committee will each probably have a different opinion about some of the key questions. The 


AASHTO committee will have to resolve those differences internally before responding to the 


researchers and the panel. This will be far better than producing warranting tables and warranting 


procedures that will be rejected later by the AASHTO committee. 


 


Please keep in mind that this research study will only be an academic exercise if AASHTO does 


not adopt the results and publish them. Page 5, the fifth line from the bottom points out that the 


user can now change the decision benefit-cost ratio. The selection of the benefit-cost ratio is 


critically important because it directly drives the heights of the barriers that will be required. This 


is another key question that should be brought to the attention of the AASHTO committee. It 


may be necessary for the researchers to prepare a separate white paper for the AASHTO 


committee that would show the effects of using various benefit-cost ratios for various functional 


classifications of roads. It’s fine to be able to input the benefit-cost ratio at this stage for research 


purposes, but once the AASHTO committee selects a benefit-cost ratio, then that ratio should be 


the value imbedded in the program. Otherwise, there will be no uniformity of standards in this 


country. 


 


We absolutely agree that getting the AASHTO SCOBS T7 and TCRS subcommittees “on-board” 


early is critically important and the research team is committed to doing whatever is necessary 


to get the final guidelines developed in a way that AASHTO can endorse them and use them in 


updates of the LRFD Bridge Spec and the Roadside Design Guide.  As mentioned in this month’s 


QPR, the project team has requested speaking time at both the SCOBS T7 and TCRS meetings 


this summer to present the research team’s recommendations.  A white paper on the lines of the 


2
nd


 Interim Report that can be distributed to these AASHTO subcommittees is a good idea and 


we would be happy to do that in order to try and get feedback from the AASHTO committees 


prior to the project being complete.  The research team also requested a no-cost time extension 


(which was granted) specifically to be able to extend the contract into the fall to give the 


research team time to meet with SCOBS T7 and TCRS and incorporate their recommendations.  


While these out-reach efforts are very important and will be executed, there is still the basic 


procedural issue that this is an NCHRP not an AASHTO project and the research team’s 


responsibility is to NCHRP and the panel which includes getting the project done in a timely 


manner for the funds allocated.  It will have to be the panel that has to approve the final report 


which will then be passed along to SCOBS T7 and TCRS for action so the panel cannot simply 


defer these critical decisions to AASHTO.  In like manner, in our opinion, the research team 


would not be doing its job if we deferred these decisions.  We believe we must do our best to 


provide the best recommendation we can.  AASHTO may not agree but we cannot hand them an 


infinite number of options.  We certainly want and intend this research to be implementable and, 


as discussed above, will do whatever we can to include solicit comments and recommendations 


from the appropriate AASHTO groups but we also must work within the NCHRP contractual 


structure which involves the panel making of these decisions. 
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Please show the number of the quarterly report on his document.  I think that this is quarterly 


report No. 9.  The quarterly report number helps the panel members to remember whether or not 


they have commented on a particular document. 


 


Adding the QPR number is a good idea.  We have added it to the cover page beginning in this 


QPR which is number 11.   You may also have noticed that the Adobe file names also include the 


QPR number. 


Respondent No. 5 


No comment. 


Respondent No. 6 


I have reviewed the quarterly report and have no comments. I see that the contractor will be 


sending a second interim report looking for panel comments. 


 


Thank you.  Responses to comments on the 2
nd


 interim report appear later in this document. 


Respondent No. 7 


No comment. 


 


COMMENTS ON THE 2
ND


 INTERIM PROGRESS REPORT 


Comments from panel members on the 2
nd


 Interim Progress Report are shown below.  Panel 


member comments are shown in a regular font and the research team’s response is shown in a 


italic font. 


Respondent No. 1 


On page 1 of interim report #2, the researchers state that they intend to present the tables to the 


two AASHTO committees that are concerned with bridge rails. They also point out that 


AASHTO will have the final say on the recommendations.  This is fine.  However, I strongly 


recommend that instead of having the panel members make the choices on the 16 


recommendations, that we send this interim report to AASHTO now and ask them to give us 


their choices.   


 


We are planning to present our draft recommendations to be AASHTO SCOBS T7 and TCRS this 


summer and the contract has been extended to make this possible.  See the response to 


Respondent 4’s comment on the last QPR provided above.   


 


Page 23 in this interim report mentions that selection of the benefit cost ratio (BCR) is a policy 


decision.  Previous research on warrants has shown that the selection of the BCR will directly 


determine the height of the barriers.  That is a very important policy decision rather than a 


technical decision.  So instead of it being decided by the panel, it should be decided by the 


AASHTO committee(s) that will adopt and publish the final Recommended Guidelines. 
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We certainly agree that the selection of a decision BCR is probably the most critical decision 


involved in developing the guidelines.  We expect to provide tables based on several BCRs in the 


final report similar to what was shown in Figure 4 and Figures 5 through 8 of the 2
nd


 Interim 


Report.  That said, however, we feel that the research team with the panel’s concurrence needs 


to make a recommendation to AASHTO.  They may accept, change or modify that 


recommendation but we believe it is our contractual obligation to make the best recommendation 


that we can. 


 


While the researcher’s recommendations nos. 14 and 15 are reasonable, these two 


recommendations are essentially policy decisions rather than technical decisions. 


The design life (i.e., recommendation #14) and benefit-cost ratio (i.e., recommendation #15) are 


certainly primarily policy decisions.  Again, however, we need to make a recommendation or we 


cannot complete the project objectives (i.e., the objective of the project is to develop 


recommended guidelines).   


 


A few editorial comments… 


Page ii, Figure 2. Construction Costs,  


Page 1, line 1, closed-faced concrete bridge  


Page 1, line 26, Bride should be Bridge 


Page 1, 2nd line from bottom, hazardous materials such as radioactive 


Page 5, line 25, axel weight should be axle weight 


Page 9, line 4, Copper data. should be Cooper data. 


Page 9, line 4, is that the Cooper data has a 


Page 12, line 7, it is assumed that bridges  


Page 12, 1st line of second paragraph, bride hazard should be bridge hazard 


Page 14, Table 10, for bridges built after 


Page 16, line 24, provide possibility should be provide possibly 


Page 16, 5th line from bottom, crashes, 8 PDO crashes 


Page 31, 1st line, equivalent adjust ADT should be equivalent adjusted ADT 


 


All the editorial errors pointed out above were corrected in the document. 


Respondent No. 2 


I agree with the majority of the recommendations but must state that I feel not qualified to post 


detailed comments on many of the recommendations. I am concerned, however, with the 


apparent complexity resulting from some of the recommendations. 


 


We realize that many of the recommendations are technically very detailed.  Our purpose in 


presenting them in this way is as much about being very clear about what the specific underlying 


assumptions are in the guidelines as they are about getting specific approval.   


 


 Recommendation #2 (page 4) suggests developing guidelines for 8 vehicles. Would the 


selection of only MASH vehicles provide the same real world results while reducing 


complexity? 
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Using only the MASH vehicles would certainly reduce the complexity but it would also 


make the guidelines overly conservative.  We did reduce the number of vehicles from the 


13 used in BCAP/GSBR in part for this reason.  The MASH vehicles and the properties 


used for those vehicles in MASH are chosen in order to create a reasonable worst-case 


scenario for crash testing.  Thus, as discussed under recommendation #2 in the 2
nd


 


interim report, the MASH 10000S (i.e., single unit truck) and 36000V (i.e., tractor trailer) 


represent vehicles at the heavy end of the spectrum for those particular vehicles classes; 


85
th


 percentile for the 10000S and 95
th


 percentile for the 36000V.  Since the additional 


weight is cargo the larger weights are accompanied by higher c.g. heights for the MASH 


vehicles.  If only the MASH vehicles are used the number and severity of penetrations and 


roll-over-the-railing crashes will be overestimated since the vehicles are on the heavy 


side of the distribution and the c.g. heights are higher than the average vehicle in that 


class.  We did not make any runs with just the MASH vehicles but you do get similar, 


though not identical, results by using just the average vehicle in each class.  We elected 


to leave the MASH (i.e.,heavier, taller) vehicles in the mix since those tend to generate a 


small number of high severity crashes. 


 


 Recommendation #2A (page 5). Do not understand how the discussion of center of 


gravity, vehicle types, and table 2 resulted in the splits of recommendation 2A. 


 


First, we apologize for the double numbering (i.e., there are two Recommendation #2s).  


The first recommendation 2 (i.e., page 4) concerns choosing the properties for the 


vehicles whereas the second (i.e.,page 5) deals with dividing up the percent trucks.  While 


the eight vehicle types listed in Recommendation 2 (page 4) are used in the RSAPv3 runs 


to generate the tables, the user of the guidelines tables only goes in with the overall 


percent of trucks.  The recommendation of page 5 has to do with that traffic mix issue.  


Two roads both with 10 percent trucks could have very different percentages of each 


particular vehicle class.  One road might have 8 percent single-unit trucks and 2 percent 


tractor trailers (e.g., a common delivery route on an urban highway) and another might 


have 8 percent tractor-trailer trucks and 2 percent single-unit trucks (e.g., a rural 


highway used primarily for long-haul transportation).  The traffic mixes shown in Table 


2 were developed using axle-loading guidelines and vehicle mix data from the 


Mechanistic-Empirical Design of New and Rehabilitated Pavement Structures.” 


Essentially the recommendation results in an average distribution of truck classifications 


within each selected percentage of trucks. 


 


 The alternatives provided in figures 5+ are not defined. 


 


You are correct and we apologize for the omission.  Figure 5 through 8 compare the 


recommendations from this project using a BCR of 1 (Figure 5, Alternative 1), 2 (Figure 


6, Alternative 2), 3 (Figure 7, Alternative 3) and 4 (Figure 8, Alternative 4).  The middle 


and right sides of all four figures show the same table based on the GSBR and NCHRP 


22-08 which both use a BCR=4.  In retrospect our caption is confusing so we have 


changed the captions of Figures 5 through 8 to read “Comparison of Bridge Railing 
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Selection Tables for 8 ft offset and BCR=XX to the 1989 GSBR and NCHRP 22-08” 


where XX=1,2,3 or 4. 


 


 Page 1 “LRFD Bride” 


 


The editorial error was corrected in the document. 


Respondent No. 3 


No comment. 


Respondent No. 4 


No comment. 


Respondent No. 5 


It appears the concept used here is similar to what was done before, except the rational has to be 


defined. I don't feel this is bad. 


 


It was the research team’s objective to use the same general approach as the 1989 Guide Spec 


but to take advantage of the better analysis tools (e.g., RSAPv3) and all the research that has 


been completed in the intervening 24 years. 


Respondent No. 6 


Overall, the contractor has done an exceptional job on the project and this was not a surprise. We 


chose well and they were up to the tasks at hand. I believe that the recommendations were sound 


and the logic was easy to follow and accurate. The format of the output should be relatively easy 


to follow for practitioners and similar to tools that have been used in the past. 


Thank you! 


 


Specific comments on recommendations: 


1. Reasonable recommendation 


2. Agree that using all eight categories makes the best sense as well as trucks from 0-40% 


3. Agree with the vehicle parameter recommendations 


4. Good logic and should provide a reasonable approach 


5. Agree but instead of reducing by 30% I believe you mean reduce to 30% of all 


encroachments 


Yes, we should have said 30% of the passenger vehicle encroachment frequency. 


6. Good way to address this issue 


7. Sound logic 


8. Agree but if NCHRP 17 – 54 provides better data, this should be updated 


We certainly agree.  The way these recommendations are formulated using new 


horizontal curve and grade adjustments would simply involve changing the adjustment 


tables but would have no effect on the basic guideline tables.  As often happens, this 


project will complete first so we need to use what is available now for horizontal curve 
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and grade adjustments but if NCHRP 17-54 changes those recommendations it should be 


easily accommodated. 


9. Agree 


10. Agree 


11. Good logic and result looks reasonable 


12. Reasonable but will probably be objected to by states with lower costs 


We agree.  The issue of regional variations is difficult to deal with especially since the 


crash costs and construction cost do not always go in the same direction at the same 


magnitude from region to region.  Designers can always resort to using RSAPv3 with 


regional information for a particular design but for nationwide distribution we believe 


there is little choice but to use national crash costs and average construction costs. 


13. Good approach 


14. Good compromise 


15. Overall a very reasonable approach 


 


Again, well done! 


Respondent No. 7 


1. Agree with recommendation #1 so this will be a combination of route specific and site 


specific guidelines. 


 


Exactly. 


 


2. Most of the recommendations are similar to those chosen before. 


 


We attempted to stay close to the underlying decisions of the GSBR and NCHRP 22-08 


since those have been in the community for over 20 years and so most engineers should 


be familiar if not totally in agreement with them.  Our basic approach was to try and use 


the GSBR process but taking advantage of the better tools, data and research that is 


available today to arrive at more reliable answers. 


 


3. Recommendation #3 – I noticed that a number of heavy vehicle -bridge rail penetration 


crashes involved jackknifing. Hopefully anti-lock brakes have reduced the number of this 


type of crash.  Does the maximum achievable encroachment angle consider jack knifing. 


 


This is an excellent question!  Unfortunately, the biggest limitation to these guidelines is 


the almost total absence of information about the trajectories and encroachment rates for 


heavy vehicles.  Recommendations 4 and 5 are simply the best we can do at this point 


with the very limited information available.  In short, the guidelines do not account for 


jack knifing because the only trajectory data available is for passenger vehicles.  The 


research team has very recently come across a data base of large truck crashes that 


includes some trajectory information.  We are in the process in another project (NCHRP 


17-54) of trying to extract that information to see if it can be used in RSAPv3.  We plan to 


try using these new truck trajectories (which would include jack knifing)  in this project 


to see if they change the guidelines. We should have at least some of the trajectories in 
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the coming quarter and will investigate if using actual truck trajectories provides any 


different results than using recommendations 4 and 5.   


 


4. P. 8 –Rec. #6 -This recommendation seems to run counter to other guidance in the Green 


Book and the RSDG were the free flow estimate is used were it would ensure safety. To 


me this is a factor that can be site specific. I have reviewed a number of catastrophic 


heavy vehicles involve routes with heavy vehicle drivers who are familiar with the route 


that are normally congested but the crashed occurred under free flow conditions when the 


drivers could be assumed fatigued. The warrants should allow some adjustments for site 


conditions based on engineering judgment. 


 


The reason for the “x-ed” out cells is that technically speaking RSAPv3 predicts crashes 


based on the free-flow encroachment rate.  If the highway segment is not operating under 


free-flow conditions the predictions are not accurate.  With that said, however, it is 


almost always the case that by the time the LOS approaches D the conditions already 


warrant a TL5 bridge railing.  We did not mean to imply by the X’s that a TL5 was not 


appropriate, only that the analysis method is extrapolating beyond its limit.  It is 


probably not necessary to X out the cells since a TL5 barrier was warranted in adjacent 


cells under better LOS conditions.  In essence, once the traffic conditions (i.e., percent 


trucks and ADT) cross the line into a higher test level there is no going back to a lower 


test level. 


 


5. While a two percent growth rate could be reasonable the warrants should encourage the 


consideration of projected heavy vehicle growth rate such as a projected tank farm. 


 


We agree and the respondent provides a good example.  The tables have a default 2 


percent growth built into them but if you look at the selection procedure carefully the 


designer is asked to use the actual anticipated growth rate to calculate the mid-life ADT 


and that is what is used in the selection tables.  These tables, then, can be used for an 


growth rate using the procedure provided. 


 


6. Rec .# 15- The BCR is probably the most critical recommendation. The BCR of two is 


good for a trial solution. 


 


We agree.  We think BCR=2 results in similar recommendations to the GSBR and is also 


similar to what many states are already doing.  We also included tables using BCR of 3 


and 4 which are less conservative.  If the panel (or AASHTO) feels that BCR=2 is too 


conservative we would suggest using BCR=3.  In any case, the selection tables for the 


other BCRs will be included in the final report in an appendix so they will be available if 


AASHTO prefers a somewhat higher BCR. 


 


7. When discussing the GSBR and the bridge rail level proposed the problems was that it 


was not discerning. It predicted the same level for short tangent bridges on the Capital 


Beltway with no history of bridge rail penetration as the Woodrow Wilson bridge over the 


Potomac which had I believe two fatal heavy vehicle penetration crashes in the previous 
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ten years. The addition of the taller bridge rails to the Woodrow Wilson Bridge and the 


Cabin John Bridge seems to have eliminated the heavy vehicle penetration crashes. To 


me a concern is that this will follow in the footsteps of both the GSBR and the 22-08 and 


over predict substantially the level needed for the average bridge. 


 


The GSBR guidelines as well as these recommendations are based on a per unit length 


basis.  We do not agree, however, that this yields a non-discerning selection criterion.  


The Woodrow Wilson Bridge is about 6000-ft long and carries I-95 across the Potomac 


River.  I-95 crosses over Livingston Rd just two miles north of the Wilson Bridge.  This 


smaller bridge is about 100 ft long.  Assuming they both experience very similar traffic it 


is 60 times more likely that a penetration will be observed on the Wilson Bridge than the 


Livingston Rd bridge simply because the Wilson Bridge is 60 times longer.  Put another 


way, if you combined the crash statistics for 60 100-ft long bridges similar to the 


Livingston Rd Bridge you should get a similar penetration experience as the Livingston 


Bridge.   


 


8. I consider this a trial solution that is ready for evaluation but not for implementation. 


Respondent No. 8 


Recommendation #1:  


I concur that a designated truck route or hazardous materials route should use at least a TL-5 


bridge railing. 


 


Thank you.  


 


Recommendation #2 (Page 4): 


I concur with the research team’s proposed vehicle types for developing the guidelines. 


 


Thank you.  


 


Recommendation #2 (Page 5): 


I concur with the research team’s proposed percent trucks and the proposed truck split within the 


defined percentage. 


 


Thank you.  


 


Recommendation #3: I concur with the proposed vehicle properties shown in Table 3. 


 


Thank you.  


 


Recommendation #4: I concur with the proposed use of the point-mass model and the available 


friction values. 


Thank you.  
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Recommendation #5: I concur with the recommended adjustment of the vehicle encroachment 


frequencies. 


 


Thank you.  


 


Recommendation #6: What does the research team mean by crossing out the selection tables for 


volumes and truck percentages that are in LOS D through F?  Do they mean that there will not be 


any barrier TL recommendation or that that the TL5 barrier would still be mandated?  In my 


experience roads that have LOS D through F, while congested for long periods during the day are 


typically free-flowing at very low peak hours, such as at night.  However, these are also the hours 


when speeding is most prevalent, leading to run off the road and other accidents.  I ask that the 


research team clarify what they propose to do for those cells that they suggest x-ing out, 


especially in light of the higher probability of off-peak and night accidents. 


 


The research team is probably guilty of being overly picky in this instance.  RSAPv3 or any other 


encroachment-based crash prediction model is based on the assumption that free-flow traffic 


conditions apply.  Clearly LOS D and F conditions are not free-flow so technically speaking the 


RSAPv3 crash frequency predictions are not expected to be accurate for LOS D and F 


conditions.  As discussed earlier, however, these lower LOS conditions all occur at traffic 


conditions where TL5 bridges have already been shown to be cost-beneficial at slightly lower 


volumes or percent trucks so a TL5 bridge railing would continue to be recommended even if the 


LOS dropped below C.  We suggest removing the Xs since once traffic conditions are in the TL5 


zone, TL5 bridge railings would be needed for any higher volumes or higher percent trucks 


regardless of the LOS. 


 


Recommendation #7: I concur with the new procedure of calculating the expected number of 


encroachments. 


 


Thank you.  


 


Recommendation #8: I concur with the research teams proposed horizontal and grade 


adjustment factors. 


 


Thank you.  


 


Recommendation #9: I concur with the research team’s proposed use of the RSAPv3 rollover 


and penetration percentages. 


 


Thank you.  


 


Recommendation #10: I concur with the research team’s proposed EFCCR65 values. 


 


Thank you.  
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Recommendation #11: I concur with the research team’s proposed EFCCR65 values to represent 


the expected severity of a vehicle falling into the area below the bridge. 


 


Thank you.  


 


Recommendation #12: I am concerned with the implication of fixing both the VSL and NHCCI 


values at a certain point in the past.  I would like to see what have been the historical values of 


both factors.  As the team admits, the period after 2008 was an anomaly due to the general 


economic situation, and 2011, the date of the proposed values, is still within this anomalous 


period.  What were these before 2008, during a more normal economic period? I would 


recommend that the research team investigate the sensitivity of the results to changes in both of 


these values as well as applying the 2008 or pre-2008 values.  If the results of this sensitivity 


analysis show that changes to these values or the use of more normal historic values has little 


effect in the bridge rail warrants, then it may be more prudent to use historic values so that the 


resulting tables would be more applicable to a greater period of time. 


 


Time and regional variations in crash and construction costs have been a very interesting and 


challenging feature of this project.  Early on we presumed that crash costs and construction 


costs varied together in time (e.g., if the construction cost is2 percent higher in five years the 


crash cost is also 2 percent higher over the same period).  It turns out, however, that at least in 


recent years construction costs have gone down while crash costs have gone up.  In part we 


believe this is due to the political consideration that no public agency wants to say that the value 


of its constituents lives are less valuable today than in former years thus crash costs only go up 


whereas construction costs are susceptible to normal economic fluctuations.  Regional costs 


have similar interesting features. We could certainly artificially pick a more stable economic 


time period (i.e., 2008). 


 


Between 1988 and 2008 the cost of a fatal crash grew on average 3 percent per year and 


between 2008 and 2011 it grew at an average rate of 2.6 percent per year.  Construction costs, 


as measured by the cost of concrete construction and steel construction, grew about 4 percent 


per year in the 1988-2008 period but decreased by about 7 percent per year since 2008.   


 


In essence, this illustrates one of the flaws in using benefit-cost analysis.  The dollar value of 


benefits and the dollar value of construction costs do not necessarily maintain an equal ratio. 


 


Another approach would be to use a risk-based analysis.  This is similar and could be done with 


RSAPv3.  Rather than make a policy decision on BCR, a policy decision on the level of risk could 


be determined and used as the decision cut off.  Risk, in this context, could be the ratio of the 


annual crash cost to the VSL or fatal crash cost.  This approach is described in a little more 


detail in the QPR under Task 5D. 


 


Recommendation #13: I concur with the research team’s proposed construction costs. 


 


Thank you.  


 







B-12 


 


Recommendation #14: I believe that a design life of 30 years is too short and is based on old 


conceptions of a bridge design life.  A quick query of my state’s inventory of interstate bridges 


over 30 years old shows that 58% still have the original bridge railing/barrier and it has not been 


replaced.  Furthermore, the AASHTO LRFD Bridge Design Specifications have been calibrated 


and anticipate a 75 year life, which means that the bridge railing system decision made today can 


be expected to be in place at least 60 to 70 years.  I recommend that the research team 


investigates what are the actual design lives of the nation’s bridges and uses a design life value 


based on the results of this investigation. 


 


While the design life of bridges is commonly 75 years or more the AASHTO LRFD spec and 


experience tells us that many major components of the bridge have shorter design lives.  The 


AASHTTO LRFD spec recommends using a design life of 30years for “replaceable” components 


of the bridge.  For example, even though the superstructure and foundation have a design life of 


75 years the pavement and supporting decking has a much shorter design life.  The question 


really is when is it likely that an existing bridge would be considered for a new bridge railing. To 


put this in context, a bridge reaching the end of its 75-year service life today would have been 


built in 1938!  Lengthening the design life also makes higher test level barrier more cost-


beneficial because the construction cost is amortized over 75 rather than 30 years.  


Unfortunately, however, the construction cost gets paid in the construction year and it takes the 


design life to get a return on that investment.  We suspect that State DOTs would not be 


supportive of large construction cost out-lays that require a 75 year payback.  The 30-year 


design life, on the other hand, is consistent with the LRFD spec and the AASHTO Red Book with 


regard to other replaceable bridge components and barrier replacement or upgrading is 


normally considered during a re-decking.   


 


Recommendation #15:  In my opinion, in comparing the charts presented in Figures 5, 6, 7 and 


8, it appears that a BCR of 2 will give a reasonable distribution of railing test levels among the 


different ADT and truck percentage values. 


 


We agree.  As shown in Figure 6, a BCR=2 gives results that are a little more conservative than 


the GSBR and NCHRP 22-08.  On the other hand, if one thinks, as some AASHTO members 


States do, that the GSBR is too conservative, a BCR=3 (Figure 7) or even 4 (Figure 8) may be 


better.  Selection tables with these other BCR values will be included in the appendix of the final 


report. 


 


Recommendation #16: In my opinion, in comparing the different charts, it appears that an 8 foot 


offset will give a reasonable distribution of railing test levels among the different ADT and truck 


percentage values. 


 


Thank you.  


 


Additional comments: I am concerned with the use of the NCHRP 350 TL-4 railing, designated 


as TL3.5, in the guidelines for new construction.  While there is a large population of NCHRP 


350 TL-4 railings, no new railings could be expected to be crash tested in accordance with this 


test.  Thus, in the future designers would have a choice of only MASH TL 3 and MASH TL 4.  







B-13 


 


Since the charts do not have a MASH TL3 band, what would be the designer’s choice?  Use the 


MASH TL4 down to the TL2 band?  Furthermore, the use of the non-standard TL3.5 designation 


is confusing, since it does not exist in MASH. 


 


I recommend that the new construction tables be based exclusively on the MASH Test Levels.  


The NCHRP 350 TL-4 should be included in the reconstruction tables, since designers should be 


evaluating it to see if it needs replacement or not.  NCHRP 350 TL-4 railings could be included 


in a separate table for new construction, but I would provide one set of charts that are exclusively 


MASH and additional set of charts that only show the band for NCHRP 350 TL-4 railings.  This 


way, it will be clear what the applicability of MASH Test Level railings for new construction, the 


use of NCHRP 350 TL-4 for new construction (and calling it perhaps TL4(350)), and the need 


for replacement for the NCHRP 350 TL-4 during bridge reconstruction projects.  


 


While new crash tests need to be performed using MASH States are still free to use R350 bridge 


railings on new construction projects so if a State is using an R350 TL4 railing (i.e., TL3.5) there 


is no reason they need to change that policy.  The issue regarding the absence of the MASH TL3 


band would resolve itself if the TL3.5 railings were removed.  The reason that MASH TL3 band 


disappears is that there is very little cost and performance difference between MASH TL3 and 


R350 TL4 so a BC analysis generally favors the R350 TL4 since it has slightly better 


performance at similar cost.  Essentially, if the TL3.5 category is removed it would be replaced 


by the MASH TL3 category.  


Respondent No. 9 


The report seems reasonable. 


 


Thank you.  


 


TxDOT's TL4 rail cost has come down over time and sometimes is less expensive than our TL3 


or TL3.5 rails. How could that be accounted for in using the tables? 


 


This is a good point and the research team found similar results in our research.  Generally 


speaking as the R350 TL4 railing became prevalent in the industry the cost difference between 


TL3 and TL4 evaporated.  The opposite is true for the TL2 railings because there are only a few 


installations so the cost is higher than TL3 and even TL4 sometimes.  This is also apparent in 


regional variations since barriers that are commonly used in one area will have lower 


construction costs than the same barrier used in a region where contractors and suppliers are 


not familiar with it.  The discussion of Task 5D in the QPR includes a discussion of using risk-


based approach versus a benefit-cost approach.  Using a risk-based approach would eliminate 


some of these cost variation problems. 


 







